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1019116 



Q*}: 2003/11/3 



£ JL°Y-£r 3S\^-n] £. 7 }6\] %SLS., HflBl^(l)^ ^ W 

DC-DC ^^(20); #71 DC-DC^b^I o^fl <£<£^ ^-Sfl #^Hr ^s}- 

^^Rr 3^2}- ^^-(50); ^3*1 ^ ^^l^-(30); ^^-nfl* 

^ T^^3HJf(40); ^ ^-71 DC-DC ^£^<4 s]^l-g-7l ^H*]-^ u^^elM 

^» *!H*Kr CPU(2)» 5L^-S>^ s)^-^-g-7l^A] ; # 7 1 CPlHir, #7l ^^1^-^ 

2^ 2j-^^^(SW3)^ ^$H| ^"Sfl PWM ^<H^7>(10^i ^7})S.^-B] ^-71 

dc-dc ^BjJfs. #^V^ ^ ^-71 ^*]^ 2.il 

(SW2)^ ^^ofl z]- 2.=P>rf #o]i& ^sHr^ ^ -#7] s^-sj- #^ 

£ 1 



20-2 



^^)019116 #^ H*> : 2003/11/3 

ej)^ ^ S^7l^ 7] {ULTRA-SONIC VIBRATOR HAVING THE FUNCTION 

OF LEVEL AND POWER REGULATION} 

£ 4^ 31*H 4^ ^1^1-8-71^ £r51#*l^ ^1 2). 
.51 5*r £ aI<SH ^ ^^-r.l-g-71^ i^-sH^^M ^ s|. 

£ 7^ E 2S] ^ j1<?H| 2)^nl-g-7]^l ^l°1t ^ ^^^^ JsL°^t}-. 

1 : tiflE^ 2 : CPU 
10 : s&tf^MSJf 20 : DC-DC ^tH^ 

30 ; ^H*lJf 31 : *U ^^^14- 

32 : *)12 40 : t^^elH^ 
50 : at-M- 51 : ^^7] 
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2^p>019116 «^ 0 ^> : 2003/11/3 

52 : 53 : 

54 : ig&sf 60 : ^Sfl^-*]^ 

61 : sfl^MMJ-?- 62 : 

70 ; £rS.#*l^- 71 : *f|l ^S^l^f 

72 : m ^5.^1^- 80 : ^IJL^M^f 

90 : Ji^s]^ 91 : 71^^^^^- 

92 : 

<22> ^- ji o>^- 2:^-4 s]^-p1-§-7H1 ^4^r ^ 7>*1 ^ 

<23> ^sflo^ <aa>^o] ^sj. v)J%.7]£\ ^-f , rfl 7 fl <^B] 7 >*1 S£ (^BJE. , ^^-s}- Sl^S. 

^7lofl O]^- £<3£H7> ^7>^tf. 
<24> ZLEiM-, o]^. ^ejjo} ^-g-Hj- n]-g-7l 7]fe ^^Hr^ ^^j-^* 7>^iL^-cfl Ir^aL 2^ 

7J-^ 7}Z\£.X] &&7] tffl^ol] ^5}-^] sa&x}. 

<25> ^ oj^-oZf ^ ^sflo} ^fl^ sfl^^7l ^ , ^^Hr ^^H) 

2.= l&S^HlS. 7j-o^ ^ 7 ]i=-9r o>^&| ^ nl-g-7l7l» afl^-fe- ^^14. 

20-4 



2^^)019116 #3 2003/11/3 

<26> ^"71 S ^oi] &0^, DC-DC ^ ^JL O)^. 

AS. ^-^i, cl^M- ^ 7>^>7fl bHt ul-§-7l7l» ^^Br ^ 

<27> £ JIOV^ S-T^o. 3,^-4 7]7l^ ^3 5>Hr7> 

^*fl3. A>-§-^ ^-fofl ^61]^ 2:£«H, ^ 4^ 

<28> Jg- JZO>2] ^*>7l -H"^ *fll ^<H1 ^^- D l-§-7l 

^, HflBl ^(1)^1 ^ ^^V7l ® & DC-DC 31*1 el ^(20); ^-7] DC-DC^e^l sjsfl 

*l^*Rr i^-g-s}- di*}* ^-^Kfr ^^-(50); ^^1^3}- 

^-^^1^ ^^«-(30); ^^-Bfll- &A]BHr ^^§eflo]«-(40); ^ -#7l DC-DC 

3l)JjLp].g. 7 } ^JfS}- t^^H^* ^H^Rr CPU(2)# S^Kr ^Sj- 

7}3,*\, CPU^, ^"71 ^^1^-21 #0}=^ 3j-^^^l(SW3)^ ^«fl PWM *1H#7} 

(10«1 ^7»S.^ A]jr S #7l'DC-DC ^E^S ^*}<$ #^ Wfc 

Aj. 7 ] S.JEL ^i^^l(SW2)^ ^o\] S\n A 3-ILv\t\ ^o}ts± ^Sj-^ 

<29> a>^*]-7fl^, <#7) DC-DC ^^xt, #^ ^^-t- ^MJ^Rr ^&<& ^^^-(R2, 

R3)Q -#7) CPUS^-B] PWM S^^S^l £\n Wtt ^33J ^7>(D3)S. ^sM, # 
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2^^019116 #3 2003/11/3 

7) CPU^ #7) PWM ^H^S-^-Bl #^3^ 3^ ^ XI Jrbfl ^fl #7} 

^}(D3)7> $SL3,*\ ^S3-°l o] =-^^15.^. ^ 

<30> Wl-^-Zj^Tim, #7} tfjJfnl^W.T^^Mfe ^l^l^l : ¥-(6q)7> ^S)- 7l7l 

<31> #71 #*l*r ^ ^JE# #*l*l"b £-3E#*|J?-(70)* 7^2 ^ ^3 

41*1 *FS^O_3. 7j-6)lA^ ^0.5. #^ S^O] Ol^^i^- ^ ^ 

<32> OH, #71 £r51#*]^r, 7l 7^ K^S.^: #*|*Hr ^ 

^1^(71)^, a^aj- ^-g--^ ^^-(54)31 MfS] #*]*Hr ^12 £r£.#*l 

^•(72)1- S$-*Kr 7># tiV^W. 

<33> oi§>, #a«H £ :n*H| #4*1 €^ 

<34> £1-8:-^- 31^1 i4€- i2^4 31) «- nl-g-71^1 p£*I1 ^S-^olJi, £ 2^ ^ aL«H 

3] Jf^l-g-71^ ^ ^ i^^^-fil #4 Sj^^oljl, £ 3 -g- 3LO>ofl 4s. 5£)^l-g-7l^ #^ 
^ #4 S^^ai, 51 4^r JL^ofl 4€- 4^1 -§-71^1 ^-i^-xl^ #^ ^SSLoH, 

<35> SE^b, SL 6£r S. 54 ^ ZL<>H1 4€- 4 ^l^lS} 2^3} ^ ^4*8 -§: ^ 

^ , £ 7£: £ 24 al<?HI 4€r 4^1-§-7l^ ^^H* 4tt ^4*8^: J»±o^4-. 

<36> ^ f £ iojjAi iL^r H>4 HflE^Sl DC"DC ^^^(20)^1 4 *fl 

<H CPU(2)» t^wM, °lfe 4a1 ^s)-o)i cqsfl 4^?fl ellfe s^-4 ^-f^Rr 
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' 2^^019116 ^ ^*> : 2003/11/3 

2^4 ( 50 ) ^ ^0.4 ^oj] A>-g-x}^ ai^7> ^#si^7> #*l*Kr 

^(60), 71 71^ 41 Aj-Hfl ^ #*l*Hr ^5.^1^(70), « 4^^*13 ^ 

*l«-(30), S>l*Kr r1^^cl«-(40), o}# aj-^EjJ S ^SL-g-^-S. ^uLSKr <03l 

*^Jf(80) ^ £L^3|.S.Jf(90)» ^H^Tfl €4. ^ 3^ *M ^ i«l£^ 

<37> o]^, ^ 2» *)U ^*|Jf(31) ^ *)12 ^^-^-(32)^ ^^^-(30), DC-DC 

^^^(20), ^ 7l^^«a-^^-(91) ^ 3^(92)^ ^2:^^(90)^. o]ifo^^ 
#4 ^l^l €^4. 

<38> ^1 ^^]^(3i)^ ^ ^4 ^Sj^r #^^KJ1, J2) ^ aflE^ 

(J3)7> ^t^^s)<H 3L *>i+^ tiflE^ J4fe ®°]5L 34 «fle]2l ^3 

Si* 3^*14. 

<39> ^^(SW1)7> ^^1<?1(SW_IN) *\}2 ^^1^(32)S CPU(2) 

21 o>^s.zi ^1-(AN5)S. <^£H CPU* *^sM&4. CPU^r ^V^S-ZL #3 ^T-V 

(AN7)1- *«fl *fll ^*W31)« SMJSHH. ^*J"(R16)# *«fl 5LS7ll-&|(IS0l)l- 
FET(D4)# ^$\%*\% «fl^2l DC-DC ^^(20)^ ^l7>5)£^- tb4. 

<40> o]trf| aflBjBl ^^l *I1KR1. R35)«-S. ol^o^fc «fl^2l ^8 ( 10) 3*fl 

%^S)ol CPU^I ^^^KANDS. 

<41> ^tfl-g- ul-g-7l7lfe tfl 7 fl #€(^313. 3.6V)2l tifl Hi » *>-§-*M tffl^ 

oil 421- JlSlSK^M)- 7l7l^l oj^ls. 10-15V, ol^£.oj7lfil ^3. 20-30V) 
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2^^019116 tr^ 2003/11/3 

^oj-a^o] ^^^oicjl, °1» 33t DC-DC ^^Jf(20)^ ^M^r JL7}«\ ^-ir A}-g-ij} 
$o_u)- t j2.oj-<*||A^ £ 2^1^ Ji^- w>fif ^o], ^sj-^r tt^W frequency duty rate)* 2:^ 
*H ^ s^Kr ^>(D3) ^ CPU^ PWM »H 2)n 

<42> a, CPU^I PWM *H3:*Kl0i£ ^V)S.^ ^3 ^lS7> 4i7r(D3)» 

(60)^1 Al*[|ofl 7l7l# A>-§-^ ^-f^, PWM ^H^l^ '^*l£r' Al^V ^7)1 ^"il 

S.^, ^i^S. ^^-g- ^^(step up)^7fl <>lfe ^ = ^ ^H^-i: 

$-?>}d\ S. 7^ (a)°lH ^-ol ^^1^ *>7l rtfi^^] ^-^^-g- 

Aj-^o.^. a]^bj cj-o. -o| 7l^#^ ^fl^o] , ^^^-gr(step 

down) 3*1, s. 7 4\ (b)^lAi tifsq- ^o], ^^o^ #c^#o_j£.*l p>^7>^S 

<43> -iaflS. DC-DC ^^^l #^ VDDfe ^]-§-7l7l^ A]~g-A] 12-15V* #^*>£^- 

^JL, Aj-^olu)- 7l 7) nlA>-g- AH^ 10V ^l^S.^ 4^1 -fr ^ 

<44> «oj- ^ R2j R3^- CPU^l 3.3V)°fl ^7] ^^fl #<?M: ^-s}^ 

<45> olAj-o^ s-Xj-^- ^-^^>7l ^ CPU^ SSnll- £ 8€- -g^-fr*}. 5. 
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2^^)019116 #^ ^*}: 2003/11/3 

<46> £ 8^1 *\ £-xr Ik*), €^ iS.3.^(PWftLCHECK)o] ^^(Sl) . 

TWM OK FLAG'* *flH*H PWM ^7} ^*Hr ^3*1^ £A>*4(S2). ^ 

^ -S^W-^ ('PWM OK FLAG'=1) , S9 3l^r«iM ^*}ai,. & 

^ ^-f^fe, PWM ^*1(TWM_TARGET , )2}- PWM -gaflSK 'PWMJW wl^M 

(S3), n ^^^( , PWMJ > UF , - , PWM_TARGET'=0) t^l S9 #313. bWH ^§*fr 
jI, zl^^I ffc£ ^-fofl^r S4 ifl*| S8^ PWM ^ *l^tb^. 

7} <^^-» SA>^>7l ^^m. 41^*1 Ji^ -i^^l^V 3 PWM ^iH-i- ^*KZ(S5) ^ls. 

^l7>5)fe PWM &Sr ^3*1 ^ ^7>A]^ ^ 3 (step UpMHTfl € 

4(S7). ^AS. ^*l7> 3.^, PWM 4^^r Wj1(S6) tl7>E)^ PWM & 

<48> ZL^, S2 ^TflsL t^-Al El^*>^ T^l^tflAi Hi^^* ^r^XI 

<49> ^ > ol#£) HS-ZL^JEL ^ 2:^ ^ ^ #*lfe, ^-§-7]7l^ #^ ^g^S. A} 

-8-7>^«m-. ^, ^E^o.S a>-§-7}7> #°}=^;g Si ^ 3 ^^(SW3)» 2^«H '^*°fl 

o.s #3* S^^VJIA} § ^-f , o}^zl ^m&x} AN5fe °1» ^oj-s-o} PWM 
^(lO^H PWM 7}t^ S ^ ^7>a]^ #^^r olS. S 

^ 9X>\} "S*^ Zhg; oflTfl-fc JfflSj sjJjLofl 7)1- A>-g-«>Jl7V 

« ^flfe #^-ir ^Tfl % ^-8-7} Sfljl, l&tflS. ^o]u|- ^o}^ ^ a>-§-*>jix]- 
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^^^019116 1^ 0 d*V- 2003/11/3 

£ 54 ^-g^-(50)4 o}^s.n. #3^*>(RA0)4 ^*Hr 

W7fl ^4. <<**<H £r nl-g- 7 ]7HlA^ £^ofl ^ 47>4 #7fl4 2- 

3=4 >&3H 4# 2#7l]4 #4(H/L) 7>^>4. 
<51> ^ f ^2 i4*l-Jf4 ^o) ^1§-£-S.*l ^ £B £>4^- 7>*M ^U^- i£4* 

o]iS. ^ol 7}^>4. 4^ ^ 91-^ 92^ Ll^r A 

^4 0 1^, C2, C3^r €-€*H4, Dl, D2^ ^^^1 44-2-3=-°14. 
<52> o)^) > s_ 5» :£^H £ :n°>4 -^<£ ^4 ^^-(50)ofl tfl^H ^tb4. 

#4(RA0)» ^ 2^§-4 ^^f4 ##^71(51)3. #34^, €#^7l(R15, Q4, Q5, R8, 
R9, D10HH ^, ^-£^-(53)1- *-sf) #-§^(52)4 ^^o] 2:^4 ^4(ULTRA1) 

3. <a^€4. *r, £^H1 ^» 7>4-?ti sm, 4-fr*l : §-4 43* ^ ?14«H 

71] tb4. H€^(TlHH 4#-i" 0^4°fl4 +^3. ^Al7]7fl *}ZL, ^Jf(54)4 ^ 

-§- ^4(Q3, Q6H 4*fl 1^44, 44 £^(52)4 T2» ^ 44 iM~4 

£^7>(ULTRA1)5. 43 # <£7>44, ^£0] ol^^^Tfl tV4. 

<54> ^ t «^1#§<H ^*>7} 1MHz4 ^4^3. 4444, ^^Vl- 4 -§-44 4 

Jfa)l ^-4 tfl^, £^7.>7> ^BlTfl 44, o]^ ^ ^^-&>^ *3"$J13. ^444 

afl^-ofl, #^4 44» 7>4-£-4, o]^ £^-^l^Jf(61)^ ^-^^-(R18, R20H 4*fl #444 
^4. 44th #4 ^^(62)» ^f-*fl ^#44 CPU4 o>^s.zi <g^4(AN6)3. <33 

44 4^]^ ^£]^ t CPU4 DC-DC ^^4^(20)3.^ PWM #^^7>>(10«i^)S. #^J: 

^ ^4«l7> T^^i^- tb4. 44*1 €°*M: 
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2^^)019116 M °^> : 2003/11/3 

»(^) 'IsM'C^) ^II^S ^^^Wl ^-3.*), ^*^7> s]«-6fl ^c-]^ 

7> ^^Tll 2:^-2)- ^^1-1-7] 715.^ ^]^-o) o^^S. ^ 

7)1 fO^^ ^BflollA-lS. A>-g-^>7> A>-g-^ ^-*H*r 'S-^-'^t 

5- 3^47} *L^-*H ^iL^ *r &7fl %o) 7}^}^. 

<55> 5E. 3* #2SM £ JL<£S} cl^#ello]-«(40) ^ ^IJL-g- ^^-(80)^1 ^t:^ 

tfl*H €^*>^, #9* £-*l*Kr i£.tM-2~E.(D6, D7)7> ^ 7fl£} 5L 

H RB2, RB3«]1 ^^jI, *IU 2.= ^ *i|2 5-^-2) 5.2= 5^]^ iS.tH_2.:EL(D8, D9) 

7> ^ SB RB3, RC0°fl ^^ZL, »13 2.2E. ^ ^4 2.2=4 2.B. S>l*Rr 

y^tq-ol^^cpn, D13)7> ^ 7flsl j£]= RCO, RCl<Hl ^^s)^., *HM-^ A]~g- ^# 

£.7>l*Hr S£.tH-£.2=(D14)7> ^ 7fl4 £H RB2, RC1 °<J#°fl ^$±3.^, ^ 7fl^4 £S 

*\, «1 -8- :M-» 7>^* ^ XlTfl €4. 

<56> ^fl^jL 804 ^.S^M^-CRS, 01. BUZDfe oi# #Efl4 34.^. a>-§-^eJ)-i. ^3.^ 
44^71 4t!r IHW^ ^4(BUZ1)4 ^s\s.o]x^-. 

<57> 21- LED4 ^<^«- ^-5>7l 4th ^S.^ S.1*\]*\Q £4. ofll-l-ol, ^#^4 
RB2 (A)4 #^ol 'O'oIjl <y^^^> RB3 (B)4 #^ol 'l-o^ ^ 7£<$ ^ &?\]7} 

S4^Kr LED(D7)7> lJ-%44, ^#^#4 RB3 (B)^l #^ol 'O'oIjl <^^^ 
#4 RCO (C)4 #^°1 '1*^1^ ^ ^-g-4 2.2=7} '^l'9l LED(D8)7> ^ 

#44, ^#^#4 RCO (C)4 #1^1 '0'^lJl ^#^#4 RC1 (D)4 #^ol 'l'ol^ ^7fl ^ 
^§-4 22=7} '31^4'^ #31» 3.4*}^ LED(D13)7> ^#44 , ^-1^3:4 RB2 (A)4 
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&019116 

> V o)jL RC1 (D)^ i^M 'O'a]^ ^ T L ^7l7> ^ uJ-B* 

iflfe ^ S*l7l LED(D14)7> ^£]5L^- tM§* ^ SJlth 

<58> [5. 1] 
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#*Hr tl-OT* % «r 
x: t&*>£| ^7> sfl^ #-^<*fl o>°-^ & 



» ^*fl CPUS. •gimt}. ^#^Hr £ 5^ ^1^21 £^£r5L* 

Tfl ^M, 7>^£1^ «}, ^JE (^BflS 45°) 

^ <8 ■$=-§• V\Q *T 9X*r ^ ol #3 #*l*>7l 
PWM ^§*H DC-DC ^B^S ^^5)^ ^^sq ^wl» ^a]^ ^oj-o} 

<eo> 3=-^ a|| 2 £rJ£#*lJf(72)£| A^n)^(RT2) ^ ^-g- *HKR36)£ ^*Kr £ 5^ ^ 

^^-(54)31 ^-g- H€*1^3(Q3, Q6)^ #*l*Hr «}, 3*1 #7] H 
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2(j^^bl9116 #3 2003/11/3 

X| ^ 7joj: ^^Tfl ^r^-. ul^^-aife ^s\S.m7, R38, U2A)» o>^- 

<61> <>1>HM ^^tb Ik 6 ], Jl^>°fl ^ 3£|^-Pl -g-7H ^ 

^ ££ $ eflfe ^s}- *l-g- 7 ]» *3*Mfc *W 7>¥*>31, «JM3: ^d^^lt *r. 
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2(^p319116 2003/11/3 

1] 

tiflBlel(l)^ DC-DC ^e^(20); #7] DC-DC^B^l ^ 

n 3^41 *l-§-*Hr T^^Hr ^^(50); ^€ ^ 

^^«.( 30 ); ^^-Efl* S^HiRr tq^#ft|lo]«-(40); ^ #7] DC-DC ^tH^Jf 
fif 5} if -§-71 ^^-4 T^t^H^* ^H^Vfe CPU(2)» 3L^-*Hr 3L-gr$r 

*)-%-7)sL*\, 

CPtfe, #7) st^l-M 7£<0r^ 3-f-^H*l(SW3)^ *HMI PWM ^H^KlO 
i£ ^^s.a.Bj AlJH- ^"71 DC-DC ^B^S. #^ €^ 7 <H^"i: , 

2] 

#7l DC-DC ^^^-fe, #^ ^8*Hr ^M^(R2, R3)sf #7] CPUS. 

^ PWM ^^AiJiofl <q*j) *8tsHr i*}(D3)3L ^sH, #7l CPU^ #7l PWM 

*M^*}3Jf3 #i^^r ^^tb Tf-^«1# 3Hr ^3 41 M ^ ^7>(D3)7> 
^r/^.5. ^ iHB?H2)o S ^oj-o] ol^^ss. ^ ^.g. ^-^ O.S. is}^ *\ 

^l-g-7). 
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I^tf 31 

*n i ^ *n 2 -^i sa<^ , 

[^T 1 * 4] 

all 1 * S^r 2 « Sa<H-H, 

7<MH #^ o]^xl£S. ^ ^-g- ^ 

^^1*71. 

(71)3}-, 2^sJ- ^-^M ^^(54)^ i*>#£) -gril" #*|*K=- ^12 -£5L#*m72) 
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[£ 3] 
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[51 5] 




[51 61 



FO = 1MHz 



1^ 4 
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IS. 7] 

(a) 



ON 



^ 2003/11/3 



(b) 



15- 8] 



Off 
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